Suppression of fibroblast proliferation and lysyl hydroxylase activity by minoxidil.
The effect of minoxidil on lysyl hydroxylase activity and proliferation of human skin fibroblasts in culture was examined. Exposure of cells to minoxidil resulted in a specific loss of lysyl hydroxylase activity, the extent of which was dependent on the concentration of minoxidil from 25 to 500 microM and the duration of the treatment from 6 to 48 h. This phenomenon was unaffected by culture conditions, i.e. ascorbic acid status, serum concentration, and cell density. Minoxidil added directly to cell extracts had no effect on lysyl hydroxylase activity, showing a requirement for intact cells. Mixing experiments with extracts of minoxidil-treated cells and controls gave additive results which rule out the possibility that a metabolite derived from minoxidil could be inhibiting the enzyme activity. The effect of minoxidil on fibroblast lysyl hydroxylase activity disappeared in the presence of cycloheximide, an inhibitor of protein synthesis. Moreover, the recovery of the enzyme activity that occurred after removal of minoxidil from the culture medium could be prevented by actinomycin D, an inhibitor of RNA synthesis. These results indicate that minoxidil may inhibit the synthesis of lysyl hydroxylase in the cell. In addition to suppressing fibroblast lysyl hydroxylase activity, minoxidil caused inhibition of cell growth within 48 h in a manner dependent on the concentration from 10 to 1000 microM, the latter resulting in almost complete cessation of cell proliferation. This effect was not accompanied by cytotoxicity as judged by the criteria of dye exclusion, plating efficiency, growth recovery, and protein synthesis. The inhibition of fibroblast proliferation by minoxidil appeared to be related to its ability to inhibit DNA synthesis measured by incorporation of tritiated thymidine into acid-precipitable material.